Lead poisoning has been documented as a key public health threat, mostly in developing countries. Though several public health and occupational methods have been undertaken in order to control lead exposure, cases of lead poisoning are still reported. Exposure to lead produces various deleterious effects on the hematopoietic, renal, and reproductive and central nervous system, mainly through increased oxidative stress. These alterations play a prominent role in disease manifestations. In the current paper the concentration of lead was analysed in the soil of different sites and plant parts (roots and shoots) in their natural habitat. The concentration of lead in the soil and plant parts; roots and shoots was found in the range of 1-32.3, 22-533.33 and 13.67-432 mg/Kg respectively. Bioconcentration factor (BCF), translocation factor (TF) and bioaccumulation coefficient (BAC) of all the analysed plants were calculated. The feasibility of each plant species for the phytoremediation of lead metal was evaluated on the basis of BCF, TF and BAC. The BCFs, TFs and BACs values of the plants for lead metal was found in the range of 1. 86-193.33, 0.05-8.3 and 1.79-219 respectively. Most of the plant species showed feasibility for the phytoremediation of lead metal but based on its concentration in shoots and BCFs, TFs and BACs values, Erigeron canadensis L., Stellaria media (L.) Vill. Medicago minima (L.) L., Delphinium uncinatum Hook.f. & Thomson and Verbena officinalis L. were found the most efficient plants for the phytoextraction of lead while based on its concentration in roots and BCFs, TFs and BACs values, Nonea edgeworthii A. DC., Arabidopsis thaliana (L.) Heynh., Sarcococca saligna (D. Don) Muell.-Arg. in DC., Prodr., Marrubium vulgare L. and Ranunculus arvensis L. for the phytostabilization of lead metal.
Introduction
One among the serious problems in the ecosphere is the contamination of the ecosystems by heavy metals. The practice of heavy metals for numerous applications has focused the release of these components into the environment. The problem of heavy metal pollution is becoming ever more severe with the industrial growth and disturbance of the usual biogeochemical cycles. Heavy metals are basically nonbiodegradable and therefore accumulate in the ecosystem. The accumulation of these contaminants in soil and water poses risks to the health of living organisms and ecosystems. Heavy metals accumulate in the tissues of the living organisms as they pass from the trophic levels and therefore their concentrations increase in them. In soil heavy metals cause poisonous effects on soil microorganisms, which may render their activities and numbers [1] . Heavy metals are characterized as non-essential and essential regarding their role. Essential heavy metals (iron, manganese, copper, zinc, and nickel) are needed by living organisms in small quantities [2] while nonessential heavy metals (cadmium, lead, arsenic, mercury, and chromium) are not required for vital biochemical and physiological functions by living organisms [3] . The concentration of these metals beyond the permitted limits interferes with the normal physiology of the living systems therefore pose harmful effects on health. Lead is the most significant toxic heavy metal in the environment. Due to its main physico-chemical belongings, its use can be reviewed to historical times. Worldwide it is profusely distributed and is dangerous ecological chemical [4] . Its significant properties like malleability, softness, ductility, resistance to corrosion and poor conductibility seem to make hard to give up its use. Due to its continuous use and nonbiodegradable nature, its concentration accumulates in the environment with increasing risks. The exposure of human to lead and its compounds occurs generally in lead related occupations with numerous sources like industrial processes and leaded gasoline such as lead smelting and its combustion, pottery, lead based painting, boat building, lead containing pipes, grids, arm industry, battery recycling, printing of books, pigments etc. Still its widespread use has withdrawn in many countries of the world, it is still used in many industries like battery recycling and manufacturing, car repair, smelting, refining etc. it is a highly toxic metal affecting virtually every organ in the body. Nervous system is the frequently affected target in lead toxicity both in adults and children. In children lead toxicity is however of a greater impact than in adults. This is because their tissues internally and externally are softer than in adults. The exposure adults for longer time can lead in declined performance in some tests of cognitive performance that measure functions of the nervous system. Young children and Infants are more sensitive to even low concentrations of lead, which may contribute to learning deficits, behavioural problems and lowered IQ [5] . Exposure to lead for longer time has been documented to cause an increase in blood pressure along with anaemia, and that primarily in middle and old age people. Severe harm to the kidneys and brain, both in children and adult were found to be connected to exposure to heavy lead concentrations leading in death. High exposure to lead in pregnant women's may cause miscarriage. Long-lasting lead exposure was found to diminish fertility in males [6] . Impairment to the nervous system and blood disorders have a high incidence in lead toxicity. A suitable in situ technique which is costeffective and environmentally sustainable for removing metals like lead from soils is represented by phytoremediation (the use of higher plants to clean up soils). One phytoremediation strategy consists of phytoextraction 
Collection of plants and soil from the research area
Sixty one plant species were collected from different locations of the research area. Soil was also collected from the root zone of each collected plant. Soil was analyzed for the background concentrations of lead. Collected plants were identified with the help of Flora of Pakistan or by matching with the already preserved specimens at the Herbarium of Islamia College University Peshawar. After identification, each plant was separated into roots and shoots. These plant parts were dried in the shade for a week and then fully dried in an oven at 75C for 24 hours. Plant parts were grinded with the help of pestle and mortar. The powdered samples were digested using HNO3 and HClO4 and analyzed for the concentrations of lead using Atomic Absorption Spectroscopy (AAS). Bioconcentration factor (BCF) as well as a translocation factor (TF) of the collected plants were determined and their overall feasibility for the phytoextraction and phytostabilization was evaluated [11-13].
Analysis of heavy metals in soil
The collected soil of the root zone of each plant was analyzed for the background concentrations of lead. Heavy metals in the soil were determined according to Sharidah [14] 5g sample of the soil was taken in a 100 mL beaker. 3 mL of 30% H2O2 was added to it. This was left undisturbed for 1 hour until the vigorous reaction ceased. Then 75 mL of 0.5 M HCl solution was added to it and heated on hot plate for 2 hours. The digest was filtered through a Whatman filter paper. The filtrate was used for the determination of lead by atomic absorption spectrometry. The analysis was conducted in triplicate. Results were shown as mean.
Analysis of accumulated heavy metals in plant samples
For this purpose, each plant part was thoroughly washed with tape water and then with distilled water in order to remove dusts and soil particles. The clean plant parts were dried in an oven at 105ºC for 24 hours. Then the plant samples were grinded with the help of pestle and mortar. The powder was digested according to Awofolu [15] . 0.5 g sample of the plant part was taken into a 100 mL beaker. 5 mL concentrated (65%) HNO3 and 2 mL HClO4 were added to it and heated on hot plate until the digest became clear. The digest was allowed to cool and then filtered through a Whatman filter paper. The filtrate was collected in a 50 mL volumetric flask and diluted to the mark with distilled water. The filtrate was used for the analysis of lead by AAS. As mentioned previously, each experiment was run in triplicate. Results were shown as mean. Evaluation of plants for the phytoextraction of lead Bioconcentration factor (BCF) indicates the efficiency of a plant in up-taking heavy metals from soil and accumulating them into its tissues. "It is a ratio of the concentration of lead in the plant tissue (root, stem or leaves) to that in soil." It is calculated as follows [13] .
where Charvested tissue is the concentration of the metal in the plant harvested tissue (roots) and Csoil is the concentration of the same metal in soil.
Translocation factor (TF) shows the efficiency of the plant in translocating lead from roots to shoots. "It is a ratio of the concentration of lead in shoots to that in its roots." It is calculated as follows [11, 12] .
is the concentration of lead in shoots and C Pb roots is the concentration of the metal in roots. Bioaccumulation Coefficient (BAC) is the ratio of the concentration of lead in plant shoot to that in the soil and was calculated for all the studied plants according to the equation given below [16-18].
( ) = ℎ …… (3) Where C Pb shoots is the concentration of lead in the shoots and C Pb Soil is the concentration of metal in soil. BCFs, TFs and BACs of the studied plants for lead were calculated according to the mentioned formulas. From these calculations, the feasibility of the plants for the phytoextraction and phytostabilization of the lead was evaluated.
Statistical analysis
Each experiment was conducted in triplicate (n = 3). Results are shown as mean ± standard Deviation. Experimental data were analysed using Excel Results and discussion Concentration of lead in the analysed plants The family, botanical name, number of site and name of the site of collection as well as the concentration of lead in the soil and plant parts (root and shoot) are shown in ( Table 2) .
Concentration of lead in the soil of the analysed sites
It is clear from the data of ( (1) . The permissible limit of lead in soil is 32 mg/Kg [19] . Results indicate that the concentration of lead in the soil of site 30 is higher (32.3) than the allowable limit while in the rest of the sites is less than the permissible limit. [20] . Results showed that the concentration of Lead in the roots of all the plants is higher than that of this permissible limit.
Concentration of lead in the roots and shoots of the analysed plants

Concentration of lead in the shoots of the analysed plants
It is evident from the data of ( Results showed that the concentration of Lead in the shoots of all the plants is higher than this permissible limit.
Bioconcentration factor (BCF) of the analysed plants for lead
It is clear from the data of ( 
Conclusions
Among the studied sites the concentration of lead in the soil of site 30 was found higher (32.3 mg/kg) than the allowable limit while in the rest of the sites it is less than the allowable limit. The concentration of lead was found more than the permissible limits in the roots and shoots of all the analyzed plants. in DC., Prodr., Marrubium vulgare L. and Ranunculus arvensis L. were found best for the phytostabilization of lead metal. Based on the findings of this research work it is recommended that the plants which were found efficient for the phytoremediation; phytoextraction and phytostabilization may be used for the lead remediation purposes from the lead contaminated sites. Further research work on the mentioned efficient plants is required to determine the tolerance capacity of these plants to lead contamination in their habitats. 
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